SHERMAN and PAPPENHEIMER [1921] and later, Pappenheimer, McCann, Zucker and Hess [1921] induced the development of severe experimental rickets in rats by a diet (No. 84) consisting of 95 % patent flour and 5 % salt mixture. This diet was not only deficient in phosphorus and fat-soluble A, but was also very obviously deficient in many other respects. McCollum, Simmonds, Shipley and Park [1921], by means of diets (No. 3143 and No. 3127) composed of complex natural food substances deficient in phosphorus and the fat-soluble organic factor, also succeeded in inducing the development of severe rickets in rats. Later, McCollum, Simmonds, Becker and Shipley [1922] , using diets (No. 3407 and No. 3408) composed essentially of purified food substances and deficient only in phosphorus and the fat-soluble organic factor, again succeeded in .producing severe rickets in rats. On the other hand, Korenchevsky [1921] failed to produce rickets in rats by feeding them on a purified synthetic diet, referred to as -A-P diet, deficient in phosphorus and the fat-soluble organic factor. He suggests that the discrepancy between his results and that of the other authors "is no doubt due to the difference in phosphorus content in the basal diets used." But the following table shows that his -A-P diet had a lower percentage of phosphorus than some of the diets of McCollum and his co-workers. In a later communication, Korenchevsky [1922] recognised this but laid emphasis on the fact that the composition of the diet in his experiments was entirely different from those of McCollum and his co-workers.
failed to produce rickets in rats by feeding them on a purified synthetic diet, referred to as -A-P diet, deficient in phosphorus and the fat-soluble organic factor. He suggests that the discrepancy between his results and that of the other authors "is no doubt due to the difference in phosphorus content in the basal diets used." But the following table shows that his -A-P diet had a lower percentage of phosphorus than some of the diets of McCollum and his co-workers. In a later communication, Korenchevsky [1922] recognised this but laid emphasis on the fact that the composition of the diet in his experiments was entirely different from those of McCollum and his co-workers. Table I shows that in all but the -A-P diet there is a very definite disproportion between the calcium and phosphorus contents, the former being relatively high. Now McCollum and his co-workers [1921] have drawn particular attention to this disproportion in the calcium-phosphorus ratio as an important factor in making their diets severe rickets-producing ones, and have suggested that the " physiological relation in the diet between the calcium and phosphate is of infinitely greater importance in insuring normal calcification than the absolute amount of the salts themselves." Sherman and Pappenheimer [1921] also state that "the quantitative relations of the inorganic ions rather than an absolute deficiency of any one of them may have been the determining factor" in the causation of the rickets which was induced by their diets Nos. 83 and 84.
It seemed probable that the absence of this disproportion between calcium and phosphorus in the -A-P diet of Korenchevsky might account for his failure to produce rickets with it. Korenchevsky, in his monograph on Rickets [1922] , admitted the possibility of such an explanation. The following experiments were therefore performed in order to elucidate this point.
Experimental.
Each of two Jitters of rats was divided into three groups. One group was put on the following diet which is similar' in almost every respect to the -A-P diet of Korenchevsky, and will also be referred to as -A-P.
-A-P diet Caseinogen (purified) 
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Another group was put on the same diet, to which, however, was added sufficient calcium carbonate to raise the calcium-phosphorus ratio from 1: 088 to 1: 020. This will be referred to as the "-A-P + Ca" diet.
A third group was put on a control diet which was the same in all respects as the -A-P diet described above, with the exception that the salt mixture contained sufficient phosphorus to make good the deficiency. In order to supply the necessary amount of the fat-soluble organic factor, five drops of a very potent cod-liver oil were administered daily to the rats. One-fifth of a drop of this oil given daily was sufficient to promote growth in rats on a fatsoluble A deficient diet and to protect rats on McCollum's diet No. 3143 from developing rickets. The percentage of calcium and of phosphorus in these three diets and their ratios by weight are given in Table II . The detailed results given in Table III show that in each litter the rats on the normal diet were normal in every respect. The bones of the rats on the -A-P diet showed only a slight degree of osteoporosis histoiogically, and a deficiency of 12 % in the calcium. This agrees with the results obtained with the same diet by Korenchevsky. But all the rats on the -A-P + Ca diet developed rickets of from moderate to very severe degree. This was evident even grossly and was verified in every case by histological examination of the ribs. In these rats, chemical examination of the bones (femur, tibia and fibula of both legs) showed in every case a very great deficiency in calcium as compared with those on the normal and -A-P diets. As is usual in rickets, the percentage of water in the bones of the rats on diet -A-P + Ca was greatly increased (see Table III ).
As part of another investigation, 16 rats from three litters were put on the -A-P + Ca diet. In every rat rickets developed which varied in degree from moderate to very severe. The average percentage of calcium in their bones was 6-36 % per dry and 14-38 % per wet weight of the bones. This is mentioned here merely to show that the -A-P + Ca diet can be depended upon to produce some degree of rickets in practically every young rat fed on it for from six to eight weeks.
Another group of 14 young rats from fourlitters were put on the -A-P + Ca diet, but with the caseinogen replaced by cooked commercial egg-white. Eggwhite contains less phosphorus than caseinogen, so that this diet had only 0-08 g. of phosphorus per 100 g. of the wet paste. On this diet the rats all developed severe rickets in from four to five weeks, more rapidly therefore than on the -A-P + Ca diet which contained caseinogen. The average percentage of calcium in their bones was also lower, being 4-22 % per wet and 10-30 % per dry weight of the bones. But the two groups are not strictly comparable, since they were not from the same litters. Whether the greater rickets-producing power of the egg-albumin diet was due to the lower per-,centage of phosphorus or to the different protein, or to both, cannot be stated. DIsCUSSION. From the results shown in Table III it is quite evident that the mere addition of calcium carbonate to Korenchevsky's -A-P diet was sufficient to transform it from a non-rickets-producing into a very definite ricketsproducing diet. The addition of the calcium carbonate raised the proportion of calcium to phosphorus in the diet from 1 O 80 to 1: 020. Whether it is the increase in the calcium content, and, consequently, the greater disproportion between the two elements calcium and phosphorus, or merely the increased basicity which is responsible for this change in the character of the diet cannot be stated. The administration to some of the rats of the -A-P diet with sodium carbonate instead of calcium carbonate added to it might have helped to clear up this point. The investigations of McCollum, Simmonds, Shipley and Park [1922] led them to the belief that the reaction of their diets did not affect their rickets-producing power. They found that the substitution of calcium chloride, which contains a non-oxidisable acid radical, for the carbonate or lactate, which are both potential neutralisers of acid in the body, had no effect on the rickets-producing character of their diets. On the other hand, Zucker, Johnson and Barnett [1922] state that the acid-base ratio of their diet was of the utmost importance in determining its rickets-producing quality.-The substitution of calcium chloride for the calcium lactate, or the addition of ammonium chloride to the diet, had the effect of changing it from a ricketsproducing to a non-rickets-producing one, while the addition of sodium carbonate to their non-rickets-producing diet changed it to a severe ricketsproducing one. In view of these divergent results the influence of the acid-base ratio on the rickets-producing quality of a diet must still remain an open question.
CONCLUSIONS.
To a purified synthetic diet low in phosphorus and the fat-soluble organic factor, the addition of calcium carbonate in such an amount that the proportion of calcium to phosphorus was raised from 1: 0O88 to 1: 0-20 had the effect of changing it from a non-rickets-producing to a rickets-producing one.
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